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EFFECT OF BRAKE FORMING IN VARIOUS TEMPERS- ON THE 
STRENGTH OF ALCLAD 75S-T ALUMINUM -ALLOY SHEET 
By Walter Woods and George J . Heimerl 

SUMI'IARY 


Results are presented of tests to determine the effect of 
"brake forming in various tempers on the strength of Alclad 75S-T 
aluminum-alloy sheet in the direction parallel to the brake. The 
tensin.e and compressive sti’engtha of Alclad 75S-T sheet, formed 
in the 0 and W tearpers, were either increased or little 
affected as compared with those of similarly treated unformed 
material. When Alclad 75S-T sheet "as received" was formed, however, 
the tensile yield stress was reduced about 7 percent for the with- 
grain direction and 1 percent for the cross-grain direction, whereas 
the tensile ultimate and compressive yield stresses were Increased 
somewhat. The elongation was always slightly reduced as a result of 
f ormixig . 


INTRODUCTION 


Questions regarding the effect of brake forming on the strength 
of -Alclad 7‘5S-T alijminum-alloy sheet arose shortly after the intro- 
duction of this new high-strength material. An Investigation was 
therefore imderbaken to determine the tensile and compressive strengths 
of Alclad 75S-T aluminum-alloy sheet resulting from brake forming the 
material in various ten5)ers. 


SPECIMENS AND METHOD OF TESTING 


The dimensions of the tension and compression specimens, which 
included only curved material, are shovm in figure 1. These speci- 
mens were cut from the comers of Z- sections that had been brake- 
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formed of 0.102 -inch-thick Alclad 75S aluminum-alloy sheets in 
the 0, W, and T tenipers. (See fig. 2.) The four different 
forming procedures used are outlined under RESULTS. The specimens 
were similar to those used in a recent investigation of the effect 
of brake forming on the strength of 2l*S-T aluminum-alloy sheet. 
(See reference 1.) 


Reference tension and cou^jreasion specimens wex*e taken from the 
flat web and flanges of the Z -sections. The dimensions of the flat 
tensile specimens conformed to the A.S.T.M. Standards for sheet 
material (reference 2) j the flat cou^ression specimens had the same 
over-all size as the curved comer congpression specimen shown in 
figure 1. 


For the tension tests of the curved comer specimens, special 
inserts were required between the Templin self -alining grips and the 
specimens in order to maintain the original cross-sectional curva- 
ture and also to make the centroldal axis of the specimen coincide 
with the center of the grips when the load was applied. 

For the coB 5 )reasion tests, a Montgomery -Templin type of com- 
pression fixture (see reference 3 for the technique in using this 
fixture) was used for both the flat and the curved comer specimens. 
The supporting plates for the curved comer specimens and the 
fixture are shown in figure 3 , 

Tuckerman optical strain gages were used to measure the strain 
for both the tension and the compression tests. 


RESULTS 


The effect of brake forming on the tensile and compressive 
properties of Alclad 75S-T aluminum-alloy sheet in the direction 
parallel to the brake Is presented in figures 4 and 5 for the four 
forming procedures. The essential results for each forming procedure 
and for both grain directions of the material are described briefly 
in the following tabulation, in which the strength of formed material 
is in each case compared with that of unformed ms. te rial treated in 
all respects the same except for forming. 
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Procedure 

(1) Ale lad 75s -T sheet "as 

received" was formed to an 
Inside tend radius of six 
times the sheet thick- 
ness, r = 6t. 

(2) Alclad 75S-T Sheet "as 

received" was solution heat 
treated at 910° F for 
20 minutes, cold-water 
quenched, formed to r = 3t 
within 10 minutes after 
quenching, and aged at room 
temperature for h days and 
then at 250° F for 24 hours. 

(3) Alclad 75S-O sheet "as 

received" was solution heat 
treated 910° F for 
45 minutes, cold-water 
quenched, formed to r = 3t 
within 10 minutes after 
quenching, and aged at room 
tenq>er8,ture for 4 days and 
then at 250° F for 24 hours 

(4) Alclad 7!)S-0 sheet "as 

received" was formed to 
r = 3t, solution heat 
treated at 910° F for 
45 minutes, cold-water 
quenched, and aged at room 
temperature for 4 days and 
then at 250° F for 24 hours 


Effect of brake forming 

The tensile yield stress 
was reduced, whereas the 
compressive yield stress s^y 
and tensile ultimate stress 
*^tu increased somewhat . 

The tensile and compressive 

yield stresses were increased, 
whereas there was no appreci- 
able change in the tensile 
ultimate stress . 


The results were similar to 

those obtained in procedure (2) 


The results were essentially 
- similar to those obtained 
in procedures (2) end (3) . 


In each of the four forming procedures, the percent elongaticn 
in 2 inches was reduced from about 14 or I5 percent to about 10 
or 12 percent as a result of the forming. 
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COWCLUSIOWS 


The aignif leant conclusions of this study of the effect of 
"brake forming in various tempers on the tensile and compressive 
properties of Alclad 75S-T aluminum-alloy sheet in the direction 
parallel to the "brake are as follows: 

1. "When Alclad 75S sheet was formed (r = 3"t) in the 0 

and "W tempers and su"bsequently heat treated to the T teii 5 )er, 
the tensile and compressive strengths were either increased or 
little affected as compared with those of similarly treated unformed 
material. 

2. When Alclad 75S-T sheet "as received" was formed (r = 6t) , 
the tensile yield stress was reduced about 7 percent for the with- 
grain direction and 1 percent for the cross-grain direction, whereas 
the ultimate and compressive yield stresses were increased somewhat. 

3 . In all cases, the percent elongation in 2 inches was reduced 
from about l4 or I 5 percent for the flat material to about 10 

or 12 percent for the formed material. 


Langley Memorial Aerorjautical Laboratory 

Wational Advisory Committee for Aeronautics 
Langley Field, "V"a., April 26, I 9 U 6 
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Figure (.-Dimensions of tension and compression 
specimens cut from curbed corners of formed 
Z-sections. t»o.io2 inch. 


Fig. 2a, b 
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Grain direction 
of broke 



Grain direction 
Axis of brake 


(b) Brake with grain. 
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figure 2- Directions of forming Z- sections. 
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(a) Unassembled. 





(b) Assembled. 

Figure 3.- Montgomery-Templin type of compression 
fixture with rollers removed, showing support- 
ing plates used for curved corner compression 
specimens . 
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Figure 4-£ffect of brake forming on the tensile and 
compressive properties of o.i02-inch-thick Alclad 
155'T aluminum-alloy sheet. national advisory 
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Fig. 5 
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Procedure (i) ( 2 ) 


(3) 


( 4 ) 


Formed of 
AIcbd 755-T 
'as received' 
(r=6t) 


Formed in 
W temper of 
Aided 735-T 


(r=3f) 


Formed in 
W temper of 
Aldod 755-0 
(rot) 


Formed in 
0 temper of 
Aldod 75S-0 


(r=3t) 


Figure 5.-Effect of broke forming on the tensile and compressive stress- strain curves 
of 0102-inch-thick Alclad 755-T aluminum-alloy sheet. 


